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The Investigation of the Ionic Conposition
of the Ionized Atmospheric Strota. 53-1b-15/18

tube consisting of a specinlly constructed electrovacuua tube
with four plane-parallel lattices. “his equipment is discussed in
detail.

Some special problems arising when carrying out the experiment:

A firet experimental difficulty is caused by the self-charge
acquired by the rocket in the ionosphere. A possible negative
charging of the rocket or the aatellite causes a change in the
manner of operation of the mass spectrometric apparatus. The data
hitherto obtained by rockets speak for the expediency of using
guch mass-spectrometric apparatus in artificial earth satellites.
If the orbits are suitably chosen, data concerning polar regions
of the earth, which are accessible only with difficulties, may
2l50 be obtained. The disturbing influence of the gelf-charge

of a satellite is again emphasized. The self-charge changes

also in dependence on the flying height of the satellite, of the
geographic coordinates, and on the time of day. Therefore allowance
has to be made for the slowirz-down potertial as dependent on the
charge acquired by the satellite. Certain experinental diffi{-
culties are also caused by the high speed of the satellite. In
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Iskusstvennyye sputniki zeml{y. vyp. 2t Rszul 'taty nauchnykh {ssledovanty,
poluchennyye pri p.moshchi tret'yego 1sakusstvennogo sputnika zemlf
(Artiricial Barth Satellites. RNa 2;

Results of Scientific Studies
OGbtained by the Third Barth SBatellite) Moscow, Izd-vo AN 8S3R, 1958.
3,500 copies printad.

Bd.: L. v. Kurnosova; Ed. of Publishing House: D. M. Alekseyev; Tech. Ed.:
Yu. V. Rylina.

This vork 1s intended for geophysicists » Beteorologists, and other

Space exploration and research.

fic and technical personnel engaged in
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Rame MIRTOV, B, a,
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Title ‘s Candidate of Physico-Mathematical Sciences,

Hemarks : B. A. MIRTOV g the author of an article entitled "Our Third
Spatnik 16 {n Outer Spacet®,

Bource . M: Stantsit v Eosmoge (Stations in Cuter Space), a collection of
articles, publiaghed by the USSR Acadeny of Sciencea, Moskva,
1960, with foreword by Academiciana A. N . Nesmeyanov and A,
V. Topchiyev, P. 174,
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Meteoric matter and sone problems in the
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AUTHOR: Mirtov, B. A. 'y
" N (

TITLE: On the Mechanism of Formation of a Meteor Trail

PERIODICAL: Astronomicheskiy zhurnal, 1960, Vol 37, Nr 13,
PP 513-516 + 1 plate (USSR)

ABSTRACT: The interaction of a meteor body with the molecules of
the terrestrial atmosphere has been discussed in
sufficient detail in Refs 1-4, The present paper is
concerned with a special case of this phenomenon,
namely, the different behaviour of fast and slow
molecules (atoms) leaving the surface of the meteor and
taking part in the initial stage of formation of the
meteor trail. 1In the study of the interaction of a
meteor with the surrounding gas, one must distinguish
two types of molecular streams leaving the body of the
meteor, namely, streams of relatively slow "thermal"
molecules leaving the surface with velocities of the
order of 1-2 km/sec and streams of fast molecules
leaving the surface after elastic collisions with

Card 1/4 velocities exceeding the velocity of the meteor 1tself.V*//
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On the Mechanism of Formation of a Meteor Trail

In addition to the difference in velocities, there are
differences 1in composition. In the first case most of
the molecules are those of the substance of which the
meteor itself is made, while in the second case the
molecules originally belong to the surrounding gas.
Molecules of wither type have sufficient energy to gwve
rise to dissociation, ionization and excitation 1in the
surrounding medium, thus leading to the appearance of a
trail. A detailed analysis of the phenomenon shows
that the molecules (atoms) of the substance of which
the meteor is made and also molecules of the medium
surrounding the meteor, which have given up all their
energy to the meteor and have re-evaporated, cannot
travel to a large distance from the meteor and hence
experience their first and most effective (from the
point of formation of the trail) collisions 1n the
immediate neighbourhood of the surface of the meteor
These molecules form a narrow tra1l of excited and Vr/
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On the Mechanism of Formation of a Meteor Trail

ionized gas. At high densities this trail is
sufficiently bright and its diameter is not very much
greater than the diameter of the meteor itself. The
molecules of the medium, which have been elastically
reflected at the surface of the meteor, form a wide
trail having a diameter of the order of 2A, where

A is the mean free path. The second trail surrounds

the brighter central one. The outer trail should, as a
rule, be weaker owing to the smaller number of collisions
per unit volume. However, in the case of a fast
meteor the opposite situation may occur The above
picture should be obeerved in the very first stages

of the development of a trail. The situation 13
illustrated in Fig 2 showing a cylinder of 1onized

gas surrounding the trajectory of a bright meteor

(Ref 6). Acknowledgment is made to L. A. Katasev

for his interest and assistance. b*/

Card 3/4

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134610007-8"



007-8
"APPROVED FOR RELEASE: 06/ 14/200 CI-DP00513R001134610

AR RN e

R
.

818L)
5/033/60/037/03/013/027
E032/E514
On the Mechanism of Formation of a Meteor Trail

There are 2 figures and

7 references,
are Soviet and 2 Engliash
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ASSOCIATION: Institut Prikla
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(Institute of Ap

plied Goophysics, Ac.Sc., USSR)

SUBMITTED : July 8, 1959
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